The production of an amyloidogenic metabolite of the Alzheimer amyloid beta precursor protein (APP) in thyroid cells is stimulated by interleukin 1 beta, but inhibited by interferon gamma.
Thyroid epithelial cells have been shown to have a high APP expression and to produce large amounts of its metabolic derivatives, namely secreted APPs and a potentially amyloidogenic 41-kDa C-terminal fragment. It was the aim of the present study to analyze how APP production and metabolism were regulated in human thyroid cells. The effects of three cytokines, interferon gamma (IFN gamma), interleukin 1beta (IL-1 beta) and transforming growth factor (TGF) beta, were investigated. Cell extracts and supernatants were studied by immunoblotting using specific N- and C-terminal APP antibodies. Quantification was performed by densitometric scanning. We demonstrate that IFN gamma has a strong suppressive effect on the production and metabolism of APP. From a concentration of 30 U/ml upwards it reduces the cellular APP content, decreases the amounts of secreted APPs and inhibits the generation of the 41-kDa amyloidogenic APP fragment. In contrast, IL-1 beta has a stimulatory influence on the generation of the amyloidogenic 41-kDa APP metabolite, but does not affect the cellular holoprotein or APPs. TGFbeta has no significant effect on APP. Our results demonstrate that cytokines can regulate APP production and metabolism in thyroid cells. IFN gamma is the first naturally occurring agent described to inhibit the generation of amyloidogenic APP fragments. It may be of relevance in preventing amyloid deposition during inflammatory processes in the thyroid gland, but may exert a similar protective effect in other non-neuronal and neuronal tissues.